Marmara (23), Afyon (31), Uşak (17) and Paros(9) white marble samples were analyzed by ICP-MS for the quantitative determination of rare earth element (REE) concentration The levels of the isotopes of rare earth elements 139La, 140Ce, 141Pr, 146Nd, 147Sm, 151Eu, 157Gd, 159Tb, 163Dy, 165Ho, 167Er, 169Tm, 173Yb and 175Lu 
Introduction
Characterization of white marbles from different sources is of outstanding importance in archaeology and history of art. Attempts to identify specific physical and chemical properties of marbles from different Mediterranean sources started in the late nineteenth century and still continue today. Whole-rock chemistry is one of the important parameter for characterization purpose.
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Journal of Chemistry and Biochemistry, Vol. 4(2) , December 2016 For this reason major and minor elements of marbles were analyzed by various techniques: such as complex metric titration (Ca), colorimetric (Si) conventional (Mg,Sr) or flameless (Al,V) atomic absorption spectrometry and instrumental neutron activation analysis (Na, K, Sc, Cr, Mn, Co, Fe, Zn, Sr, La, Ce, Sm, Eu, Tb, Yb, Hf, Th and U) (Moens et al, 1986) .
It is shown that the levels of K, Mn and Hf would determinative parameters for different sources (Moens et al, 1988) . In our present work, inductively coupled mass spectrometry (ICP-MS) was used for the determination of rare earth elements from lanthanum to Lutetium in white marbles. , 140Ce, 141Pr, 146Nd, 147Sm, 151Eu, 157Gd, 159Tb, 163Dy, 165Ho, 167Er, 169Tm, 173Yb and 175Lu were analyzed by ICP-MS in marbles obtained from Marmara, Afyon and Uşak (Turkey) and Paros (Greece).
Levels of isotopes 139La
Since the direct analysis was not possible due to the presence of high Ca level as matrix that caused column blockage and peak overlapping. Therefore, methods were sought to separate rare earth elements from Ca and it was seen that rare earth elements were effectively co precipitated with yttrium in basic medium after the dissolution of the sample. The efficiency of the analytical scheme followed was tested against neutron activation analysis (Carma et al. 1988) . Özdemir & Güçer 25 The accuracy of the method was tested using MCG standard marble (British Museum).
Table 1: ICP-MS operating conditions
Before the analysis of marbles the recovery percentages of rare earth elements in CaCO3 matrix were calculated. Results were multiplied by a correction factor. 178Hf was used as an internal standard to balance any changes in the analysis signal and to increase precision of measurement by correcting various sources of noise.
Experimental:
A commercially available ICP-MS instrument, The VG Plasma Quad (VG Elemental, Wins ford, U.K.), was used in its standard configuration with a Mein hard nebulizer and a spray chamber made of borosilicate glass. Details of the operating conditions are given in Table I 
Results and Discussion
Due to the overlapping of analyze peaks and blockage of columns by calcium in marble matrix, direct analysis by ICP-MS was not possible. A method of separating calcium from the rare earth matrix was applied. After a dissolution step, it was shown that rare earth metals could be precipitated with yttrium in basic environment. Thus, rare earth metals were separated and concentrated. The test for the efficiency of this method was compared, using the some analytical diagram, with neutron activation analysis. To balance any alteration in the analysis signal and the correction of different plasma sources together with the improvement of the measuring sensitivity, Hf was used as internal standard. In order to eliminate the interferences from CaO matrix is plasma the proposed analytical scheme is used which is shown in Figure 1 .
Sample Preparation
(1.5-3 g marble is treated with 2N HNO 3 . After washing and drying at 110 0 C nearly 2 g sample is taken Dissolution 6N 10 mL HCI : Si is separated by filtration
Co precipitation
NH 4 OH (aq) is added (pH>9). Then REE precipitated with 1mL 1000 mg/L Y +3 solutions.
Separation and Dissolution
Mixing, centrifugation and precipitate containing La, Ce, Pr, Nd, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb and Lu in 2M HNO3. Hf is added as internal standard
Detection

ICP-MS
Figure 1: Analytical Scheme
Analysis is carried out using only a two-point calibration, with one reference standard solution containing each REE at 10 ng mL -1 and one reagent blank, and taking only the most abundant isobaric overlap-free isotope in each instance. Figure 2 shows the graph of the ratio of the levels REE to that of chondrite etc. mass number may be accepted as a parameter for characterization. Finally, the REE content of marbles is compared in Table 3 from different origins and in as a percentage figures illustrated. In Table 4 shown the cooperation of the analytical results for reference marble (MCG).
Conclusion
A novel methodology was applied for the determination of the rare elements in white marbles. 
